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(57) The present invention relates bo a speech 
recognition method and a system for a 
speech-controllable telephone in which a value 
is computed (2) for a reference word with a 
speech recognizer (6) on the basis of a word 
uttered by a user, and a recognition resolution 
(6a,6b) fs made on the basis of said value. Prior 
to making said recognition resolution, it is 
found out (3) if repetition of a previous word Is 
in question, and if so. a new value Is computed 
(5) for the reference word on the basts of the 
valua computed fay the speech recognizer and 
of a value in the memory, computed earlier for 
the reference word, and a recognition resol- 
ution (6a.6b) Is made on the basis of said 
computed new value. 
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The present invention relates to a speech recog- 
nition method and system, in particular to a method 
and system for a voloe-confcroflable telephone in 
which a value of a reference word is computed by a 
speech recognizer on the basis of a word uttered by s 
a user, and a recognition resolution is made on the ba- 
sis of that value. 

Telephones are usually provided with a handset 
which the user holds in his/her hands while speaking. x 
This ts also the case when radiophones such as mo- to 
bile phones are used. Such a telephone leaves only 
one hand free, and thus can cause difficulties when 
driving. A solution to this problem is a separate micro- 
phone placed in the car and a separate loudspeaker 
to be controlled at an appropriate volume and located is 
at an appropriate distance from the user so that the 
user is able to hear the other party clearly. Even with 
this design the user has to use one of his hands to 
make a call, te. in dialling the number of the other 
party or In responding to an incoming call, or in tor- 20 
mlnating a call. 

For a telephone user to be able to concentrate on 
driving, go -called hands free telephone 6 have been 
developed In which the operations can be voice con- 
trolled. Hereby, all of the telephone operations can be zs 
voice controlled, such as on/off switching, trans- 
mit/receive, speech volume control, phone number di- 
alling, telephone call answering, and the user rs thus 
able to concentrate on driving. The driver need not re- 
move his hands from the steering wheel nor take his 30 
eyes from the road; therefore, the hands free- 
telephone considerably increases road safety. 

A drawback involved in the voice-controlled 
phone is that speech recognition is not entirely per- 
fect The background noise caused by the vehicular 35 
environment Is high and thus, speech recognition be- 
comes more difficult Some endeavours have been 
made to market the speech recognition ability In as- 
sociation with mobile phones, but because of the un- 
reliability thereof the users' interest In voice- 40 
controlled phones has been insignificant. The recog- 
nition accuracy of speech recognizers known in the 
art is not very good, particularly in adverse condi- 
tions, e.g. In a moving vehicle where the high back- 
ground noise substantially presents reliable word reo- 45 
ognition. Incorrect recognition resolutions generally 
cause most of the inconveniences in implementing a 
user communications system because they might 
start undesirable operations, such as termination of 
calls in the middle thereof, which is particularly incon- so 
venient from the user f s point of view- The most com- 
mon consequences of erroneous speech interpreta- 
tions ia dialling a wrong number For this reason, user 
communications are designed so that a recognition 
resolution 13 not made by a speech recognizer at all if ss 
it has not achieved a sufficient ensura nee of the word 
uttered by the user, and in such instances, the user 
Is usually requested to repeat the command uttered. 



Nearly all speech recognizers are based on the 
performance principle that a word uttered by a user 
is compared by a rather complicated method with ref- 
erence words previously stored in the memory of the 
speech recognizer. Speech recognizers generally 
compute a number corresponding to each rafarGncG 
word and indicating to what extant the word uttered by 
the user resembles the reference word. Finally, a rec- 
ognition resolution Is made on the basis of the num- 
bers so that the reference word which the uttered 
word most resembles is chosen for the resolution. 
One of the most well known methods in the compar- 
ison between the uttered word and the reference 
words is the Oyn&mic Time Warping (DTW) method 
and the statistical Hidden Markow Model method 
(HMM). 

In both the DTW and the HMM method an unfa- 
miliar speech pattern is compared with the known ref- 
erence patterns. In the Dynamic Time Warping, a 
speech pattern is <iivi<So<i into a number of frames and 
the local distance between the speech part in each 
frame and the speech part equivalent to the reference 
pattern is computed. On the basis of the local distanc- 
es derived in this manner a minimum path is looked 
for between the initial and terminating point of the 
word by means of a DTW algorithm. Thus, with a Dy- 
namic Time Warping a distance can be obtained be- 
tween tha uttered word and the reference words. In 
the HMM method speech patterns are generated, 
and said speech pattern generation step is patterned 
with a status change pattern according to the Markov 
Method. Said status change pattern is thus HMM. 
Speech recognition for said received speech patterns 
'now takes place by defining the observation probabil- 
ity for said speech patterns with the aid of the HMM 
pattern. Using the HMM in speech recognition, an 
HMM pattern is first generated for each word to be 
recognized, Le. for each reference word. The HMM 
patterns are stored in tha memory of the speech rec- 
ognizer. After the speech recognizer receives the 
speech pattern, an observation probability is comput- 
ed for each HMM pattern stored in the memory, and 
as the result of the recognition process, a word is pro- 
vided for the HMM pattern for which the highest ob- 
servation probability is obtained. In other words, such 
probability is computed for each reference word with 
which it would be the word uttered by the user. The 
highest observation probability mentioned above de- 
scribes the equality of the speech pattern received 
and the closest HMM pattern, i.e. the closest refer- 
ence speech pattern. 

Thus, in current systems the speech recognizer 
computes a certain number for the reference words 
on the basis of the word uttered by a user; in the DTW 
system the number Is the distance between words, 
and in the HMM method the number indicates a prob- 
ability of the equality of the words. When using the 
HMM method, a given threshold probability is usually 



)ClO: «:EP 



0573301 A 1 I > 



.3 



EP O S73 301 A1 



4 



defined for (he speech recognizers which the most 
probable reference word has to teach in order to make 
a recognition resolution. Another factor affecting the 
recognition resolution could be e.g. a difference be- s 
tween the probabilities of the most probable word and 
the second most probable word; it is expected to be 
great enough so that a recognition resolution can be 
made. When a recognition resolution is being made 
on the basis of the recognition probability of the moat 10 
probable word, the erring probability is allowed to be 
at most e.g. 0.1 . It Is therefore possible that when the 
background noise Is great for a reference word in the 
memory, such as reference word "one", the greatest 
probability is obtained in every attempt on the basi3 1$ 
of a command uttered by the user to be e.g. a 0.8 
probability compared with the other re fere nee words. 
Since the probability remains below the threshold 
probability 0.9, this is not accepted and the user may 
have to utter the command several times before ex* 20 
ceeding the recognition probability limit, and the 
speech recognizer accepts the command although 
the probability may have been very close to the ac- 
cepted value. From the point of view of the user, this 
is most d fsturbing. A correct recogn ition resul tcanbe 2s 
achieved with a first attempt using the present tech- 
nique quite often when the speed of the car is below 
80 to 90 km per hour depending on the sound insula- 
tion of the car and the user's manner of speaking. At 
higher speeds the performance of the recognizer, 30 
however, reduces very abruptly, and in most cars the 
speech recognizer no longer operates sufficiently re- 
liably at speeds over 100 km per hour to be regarded 
useful. It is particularly at said speeds at which the 
need to increase the safety in the traffic is greater as 
than at lower speeds. 

In accordance with a first aspect of the invention 
there is provided speech recognition apparatus com- 
prising, comparing means tor comparing a first word 
uttered by a user with an at least one predetermined 40 
reference word, calculating means for calculating a 
value corresponding to the similarity between the 
first word uttered by the user and the at least one pre- 
determined reference word, and selecting means for 
selecting said value in accordance with a pred&ter- 4S 
mined criterion, characterized in that the calculating 
means Is capable of utilising said value in calculating 
a new value corresponding to the similarity between 
a second word uttered by the user and the at least one 
reference word. 56 

In accordance with a second aspect of the inven- 
tion there is provided a speech recognition method 
comprising, comparing a first word uttered by a user 
with an at least one predetermined reference word, 
calculating a value corresponding to the similarity be- 55 
tween the first word uttered by the user and the at 
least one predetermined reference word, and select- 
ing said value in accordance with a predetermined 
criterion, characterised in that said value is used to 



calculate a new value corresponding to the similarity 
between a second word uttered by the user and the 
at least one reference word. 

The invention has the advantage that a more re* 
liable recognition of words is possible, even if the sim- 
ilarity of uttered words and reference words cs not 
high. 

In an embodiment of the first and second aspects 
of the invention, there is provided more than one ref- 
erence word. This has the advantage that the user is 
able to utilise voice control in controlling apparatus 
comprising the invention and having more than one 
voice controlled function. 

In a preferred embodiment of the first and second 
aspects of the Invention, the second word uttered by 
the user Is the same as the first word uttered by the 
user. This has the advantage that a second calcula- 
tion is only performed If the second uttered word is 
the same as the first uttered word, thereby avoiding 
unnecessary delay in recognising uttered words. 

In an a Hern a bo embodiment of the first and sec- 
ond aspects of the invention said value la only used 
in calculating a new value when the second word ut- 
tered by the user is the same as the first word uttered 
by the usar. This has the advantage that unneces- 
sary calculations are avoided, and that a previous val- 
ue is only used to aid recognition of a repeated word 
uttered by the user. 

Preferably, the predetermined criterion is that 
said value is less than a predetermined threshold val- 
ue, or alternatively the predetermined criterion is that 
the difference between said value and another value 
. corresponding to the similarity between the first word 
uttered by the user and another reference word ex- 
ceeds a predetermined threshold value. This has the 
advantage that further utterances and calculations 
are necessary only when an uttered word cannot be 
reliably recognised, or when an uttered word Is simitar 
to two different reference words. 

Suitably, repetition of the first word uttered by the 
user is requested when said value does not fulfil said 
predetermined criterion , which clearly indicates to 
the user that an uttered word has not been recog- 
nised and that it Is necessary for the user to repeat 
the word. 

In the method of the invention, a speech recog- 
nizer computes the recognition probabilities for refer- 
ence words and makes a recognition resolution If one 
of the probabilities exceeds a predetermined thresh- 
old value; otherwise, the user is requested to utter 
the word again and a recognition resolution is made 
thereon if the probability of one of the reference 
words exceeds a predetermined threshold value: 
otherwise, a new probability is computed utilizing the 
prevailing probability computed by the speech recog- 
nizer, and a probability computed in one or more pre- 
ceding times, on the condition that they are probabil- 
ities of one and the sama reference word, and that a 
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recognition resolution is made if said probability ex- 
ceeds a predetermined threshold value. Unless the 
predetermined threshold value is exceeded by the 
probability computed by the speech recognizer, the s 
computed probability is stored In the memory, the 
user Is requested to utter the word once again, and 
the value stored in the memory is used together with 
the subsequent probability / probabilities computed 
for the Game word by the speech recognizer, in order 10 
to compute a new probability to be computed on the 
basis of said probabilities (for making a recognition re- 
solution If, taking in consideration the preceding prob- 
abilities, a threshold probabllty Is achieved). There- 
after, when the speech recognizer computes a prob- is 
ability exceeding the threshold value, or it is reached 
by taking in consideration the preceding probabilities, 
the memory is reset Also In the instance in which a 
repetition of a previous word Is In question, the mem- 
ory Is reset prior to a recognition resolution. TThe mem- zq 
ory Is reset also when the power is switched on in the 
apparatus and if an operation la Interrupted. 

The invention is described in detail below, by way 
of example only and with reference to the accompa- 
nying drawings. In which Zfi 
Fig. 1 shows a principle flow diagram of the steps 
to be taken in the method, and 
Fig. 2 shows a block diagram for Implementing 
the method in a system in which speech recogni- 
tion is used. 30 
In Fig. 1 the speech recognition method of the 
invention Is clarified. The method is not directly asso- 
ciated with trie Internal method of the speech recog- 
nizer used in speech recognition, but by using the 
method achieving a recognition resolution is acceler- os 
ated and the recognition precision ia improved with- 
out paying attention to the properties of the actual 
speech recognizer. When the power Is switched on 1 
in the means, the memory is reset and an utterance 
2 from a user is expected to take place, whereby the 40 
speech recognizer computes 2 probabilities for ail ref- 
erence words and as a result of recognition, it yietds 
the reference word possessing the greatest probabil- 
ity, i.e. the reference word resembling most the word 
uttered by the user. If the probability. of the reference as 
word does not exceed a predetermined threshold val- 
ue or the threshold value of the probabilities of the 
most probable and the second most probable word, 
in the present context called commonly the threshold 
values of speech recognition, it is found out 3 if the so 
word being examined is a repetition of the preceding 
word, if repetition of such preceding word is not in 
question, the memory is reset 4a. When the user has 
not uttered the word more than once, the memory 
contains nothing during the first computation round, ss 
whereby no new probability is computed, either, but 
a recognition resolution is made 6a. and if no reliable 
recognition can be made 6b, a probability computed 
by the speech recognizer is stored 7 in the memory, 



and a subsequent utterance from the user is awaited. 
If, on the other hand, the word is a repetition of the 
previous word, a new probability Is computed s mak- 
ing use in the computation of the probability of a pro- 
ceding recognition attempt stored In the memory, and 
on the basis thereof, a recognition resolution is made 
6a. 6b. If the new probability Is obtained by means of 
the computations 5 exceeds the threshold value. I.e. 
a reliable recognition can be made 6b. the memory te 
reset 4b. and a subsequent utterance 2 from the user 
and q recognition result obtained 2 from the speech 
recognizer are expected to take place, etc If the new 
probability is below the threshold value, so that no re- 
liable recognition can be made, said new probability 
is stored in the memory 7, and a subsequent utter- 
ance 2 of the user Is expected to take place, etc. If one 
of the functions is interrupted, the memory Is reset, 
so that nothing that would distort a new recognition 
to be started after the interruption remains there. The 
method according to the invention may also be imple- 
mented so that the recognition resolution 6a. 6b is 
made before findinQ out 3 whether a repetition of the 
preceding word is in question or not. Now, if trie value 
computed by the speech recognizer for the repeated 
word exceeds the set threshold value, no such co 
mputation of a hew probability needs to be done (n 
which the values computed in preceding recognition 
attempts are taken into account 

For carrying out the computation process, sever- 
al computation procedures can be developed, by us- 
ing which a more appropriate probability can be pro- 
vided through the use of the preceding probability in 
such computations. However, the most useful formu- 
la is the computation formula of conditional probabil- 
ity. For demonstrating the computation procedure 
used in the method, the utilisation of conditional prob- 
ability computation is described below in detail and In 
conjunction with the method of the invention. Such 
situation is examined in which a user utters first a 
word A and then ward 8 after the user has bean re- 
quested by the system to repeat that word. A speech 
recognizer computes e.g, the following probabilities 
for both words A and B: 
P(A=1) = 0.7 (probability that A was •'one 1 '} 
P(A=2) = 0.3 (probability that A was two*) 
P(B=1) = 0.8 (probability that B was "one - ) 
P<B=2) = 0.2 (probability that B was "two") 

If 0.9 has been set for the threshold value of the 
recognition resolution, no recognition resolution can 
be made concerning either recognition. When we 
know that the user uttered the same word both times, 
the reliability of the recognition can be increased by 
utilizing the probability computed by one or more of 
the preceding and present recognitions in order to 
compute a new probability. This can be done e.g. with 
a conditional probability computation as follows: 

P(B = 1/A= B) = P<B = iandA = B) m 
' P(A«B) 
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P(B « 1 and ((A ^ 1 and B = 1) or (A m 2 and B ^ 2))) 
P(A«B) 

P((A ^ 1 and B — 1) or(B = 1 and As2 and B ~ 2)) 
P(A = B) 

c P(A**1 andB«1) 

P((A » 1 and B o 1 ) or (A o 2 gnd B = 2)) 

= 07 » 06 = = 0903 

0.7 *■ 0.8 + 0.3 * 0.2 0.62 
The above computation in which a probability 
was computed for the particular that (he second 
word. i.e. B. Is "one" on the condition that A is equal 
to B. in other words, the first word Is the same as the 
second one. leads to a new probability which in the 
present case exceeds the threshold value, and a rec- 
ognition resolution can be made. Even if the new 
probability did not exceed the threshold value, it is, 
however,, better than the Individual probability com- 
puted by the speech recognizer, and in this manner 
said new probability is stored in the memory and used 
in calculating a subsequent new probability together 
with a subsequent probability computed by the 
speech recognizer. It is also found that the difference 
with the second most probable word increases. The 
above formula can be simplified by using only the nu- 
merator Instead of the denominator and multiplied 
with an appropriate constant Y: 

P(B = x | A = B) = Y* P(A =xandB ^ x) = 
Y*P(A = x) * P(B = x) 

Thus, If the user utters a word N times, the total 
probability of each reference word r Is obtained as fol- 
lows: 

P(r) = Y * P(r t 1) * P(r,2> * „. * P(r.N) 
where P(r f 1) is the first utterance of reference word r, 
P(r.2) is the second and M is the last utterance there- 
of. In the above example a probability for a given ref- 
erence wood was computed. In conformance with the 
threshold criteria of speech recognition, the differ- 
ence of the probabilities of two reference words (of 
the reference word which obtained the highest prob- 
ability and the second highest probability from the 
speech recognizer), automatically increases and 
therefore the recognition reliability is improved. It is 
simple to use the above methods of computation 
when the HMM method is used in the speech recog- 
nizer because in such instances it computes for each 
reference word the probability of the word uttered by 
the user. When using the OTW method, the compu- 
tation is not quite so straightforward because now a 
probability is not computed for reference words in the 
speech recognizer, but a distance or a standard of 
how far the uttered word is from each reference word. 

Therefore, in order to improve the recognition re- 
liability according to the method of making use of prior 
probabilities, the standard or distance has first to be 
transformed into a probability. In OTW it is thus pos- 
sible to describe with a number D(r,i) to what extent 
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each reference word r resembles an uttered word In 
a repeated time i. Hereby, a probability can be com- 
puted from the number with the aid of a function f{), 
6 e.g. a non-linear function, as follows: 

O(r) = f<D<r,1) ( D(r,2) D(r.N» 

Alternatively an estimate of the probabHity of a 
reference word from the result yielded by a OTW al- 
gorithm by means of an estimate gQ« whereby the re- 
10 suit computed by the speech recognizer can be con- 
verted into a probability and the probability of an l:nth 
repetition of reference word r is now P(r,i) = g(D(r,i» 
whereby the number P(r.i). can be used according to 
the method in calculating a new probability as descri- 
15 bed above. 

One way of implementing the method of the in- 
vention in the speech recognition system is shown in 
Fig. 2. With the method, the recognition accuracy of 
the speech recognition system can be Improved in 
20 which the speech recognizer a provides recognition 
results. I.e. recognition probabilities, which are fed to 
the recognition results' processing unit 9. Each rec- 
ognition result contains a list of the words to be rec- 
ognized, for each of which a probability (or other qual- 
ms ity factor) has been computed, describing to wh^it ex- 
tent a word uttered by the user bears resemblance to 
each reference word. The reference wards may have 
been stored in advance in the internal reference word 
memory of the speech recognizer S or the speech 
3Q recognizer has been made able to 'learn" words ut- 
tered by the user. However, this detail has no baa ring 
from the point of view of the invention on how and 
when the reference words have been stored in the 
reference word memory, and the speech recognizer 
3S 8 need not have a reference word memory. If a word 
cannot be recognized at a sufficient reliability, the 
user communications device 11 requests the user to 
repeat the word. In such Instance, the user commu- 
nications device 11 gives information to the process- 
<to ing block 9, of the recognition results on whether a 
word is going to be repeated by the user or not. When 
the user communications device 11 informs the proc- 
essing unil 9 that a repetition of a word is to be expect- 
ed, the data stored in conjunction with the preceding 
45 recognition attempt are accessed from the memory 
lO. and new probabilities are computed for the refer- 
ence words in a manner regarding the preceding val- 
ues according to the invention. If no sufficiently reli- 
able recognition can be made, even based on the new 
so probabilities, said new, higher calculated probabilities 
are nevertheless stored in the memory 10. After a 
successful recognition has been made, the memory 
10 is reset- The memory is also reset when data is 
sent to the processing block 9 from the user commu- 
55 nications device 11 that the next word to enter is not 
the same as the previous one. In practice, the system 
may be such that the processing block 9. the memory 
10 and the user communications block 11 form part 
of the same processor, i.e. they are realized with the 
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aid of a processor. The processor can be one ar- 
ranged particularly for the speech recognition system 
or it may be the main processor for a radiophone. Typ- 
ically, also the speech recognizer 6 comprises a sig- 
nal processor. 

With the aid of the present invention, tha speech 
recognition accuracy can he Improved although the 
basic performance of the speech recognizer itself is 
not improved. When the recognition accuracy la im- 
proved, the decision making concerning recognition 
is accelerated and a more user friendly hands free 
phone can be implemented. The present Invention is 
not limited to the formula of the example shown In Fig. 
1 but various functions ma/ also be performed In a 
different order. 

In view of the foregoing description It will be evi- 
dent to a person sidled in the art that various modi- 
fications may be made within the scope of the inven- 
tion. 

The scope of the present disclosure Includes any 
novel feature or combination of features disclosed 
therein either explicitly or Implicitly or any generalisa- 
tion thereof irrespective of whether or not it relates to 
the claimed invention or mitigates any or aft of the 
problems addressed by the present invention. The 
applicant hero by gives notice that new claims may be 
formulated to such features during the prosecution of 
this application or of any such further application de- 
rived therefrom. 



Claims 

i- Speech recognition apparatus comprising, 

comparing means for comparing a first 
word uttered by a user with an at least one pre- 
determined reference word, 

calculating means for calculating a value 
corresponding to the similarity between the first 
word uttered by the user and tha at least one pre- 
determined reference word, and 

selecting means for selecting said value in 
accordance with a predetermined criterion, char- 
acterized In that the calculating means is capable 
of utilising said value in calculating a new value 
corresponding to the similarity between a second 
word uttered by the user and the at least one ref- 
erence word. 

2. Speech recognition apparatus according to claim 
1, comprising more than one predetermined ref- 
erence word. 

3. Speech recognition apparatus according to claim 
1 or claim 2, wherein the second word uttered by 
the user Is the same as the first word uttered by 
the user. 
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4. Speech recognition apparatus according to any 
preceding claim, wherein the calculating means 
utilises said value in calculating a new value only 
when the second word uttered by the user is the 
same as the first word uttered by the user. 

5. Speech recognition apparatus according to any 
preceding claim, wherein the predetermined cri- 
terion is that said value Is less than a predeter- 
mined three hold value, 

6. Speech recognition apparatus according to any 
of claims 2 to 4, wherein the predetermined cri- 
terion is that the difference between said value 
and another value corresponding to the similarity 
between the first word uttered by the user and 
another reference word exceeds a predeter- 
mined threshold value- 
rs Speech recognition apparatus according to claim 

5 or claim 6, wherein repetition of the first word 
uttered by the user Is requested when sard value 
does not fulfil said predetermined criterion. 

fl. Speech recognition apparatus according to claim 
5 or dalm 6, wherein when said value fulfils said 
predetermined criterion the apparatus Is reset 
and awaits a further utterance by the user. 



9. Speech recognition apparatus according to any 
preceding claim, wherein said value and said new 
value are respective probabilities that the first ut- 
tered word and the second uttered word respec- 
35 lively correspond to the at least one predeter- 

mined reference word, 

v 1o, Speech recognition apparatus according to claim 
9. wherein said value and said new value are cal- 
40 culated by utilising a conditional probability com- 

putation. 

11. Speech recognition apparatus according to any 
preceding claim, comprising a memory means 

<*5 (10) for storing said value and said new value. 

12. A speech recognition method comprising, 

comparing a first word uttered by a user 
with an at least one predetermined reference 
sa word, 

calculating a value corresponding to the 
similarity between the first word uttered by the 
user and the at least one predetermined refer- 
ence word, and 
55 selecting said value in accordance with a 

predetermined criterion, characterised in that 
said value is used to calculate a new value cor- 
responding to the similarity between a second 
word uttered by the user and the at least one ref- 
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13. Arrathod according to claim 12 wherein there are 
more than one predetermined reference word. 

1 4. A method according to claim 1 2. wherein tha sec- 
ond word uttered by the user is the same as the 
first word uttered by the user. 

1 5. A mot hod according to claim 1 2. wherein said val- 
ue is only used in calculating a new value when 
the second word uttered by the user Is the same 
as the first word uttered by the user. 

1$. A method according lo any one of claims 12. to 15. 
wherein the predetermined criterion is that said 
value is lower than a predetermined threshold 
value. 
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17. A method according to any one of claims 13 to 1 5. 
wherein the predetermined criterion Is that the 
difference between said value and another value 
corresponding to the similarity between the first 
word uttered by the user and another reference 26 
word exceeds a predetermined threshold value. 

18. A method according to claim 16 or claim 17 t 
wherein repetition of the first word uttered by the 
user is requested when said value does not fulfil 30 
sa,td predetermined criterion. 

19. A method according to claim 16 or claim 17, 
wherein when said value fulfils said predeter- 
mined criterion the method is initialised and reset 35 
to its start point 

20. A method according to any preceding claim, 
wherein said value and said new value are re- 
spective probabilities that the first uttered word ao 
and the second uttered word respectively corre- 
spond to the at least one predetermined refer- 
ence word. 

21 . A method according to claim 20, wherein said val- 45 
ue and said new value are calculated utlistng a 
conditional probablity computation. 
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